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A Disturbed Buried Gumhotil Soil Profile in 
Jefferson County, Iowa1 
By GEORGE M. SCHAFER2 
During the progress of the soil survey of Jefferson County, Iowa 
observations of the Kansan gumbotil and the overlying loess have 
revealed a limited number of locations in this county and in ad-
jacent Van Buren County in which there is a very uneven boundary 
between these two materials. This deformation of the gumbotil 
and loess contact appears to be attributable to periglacial conditions 
prevalent during a part of the Pleistocene. 
Figure 1 shows the disturbed gumbotil-loess contact which occurs 
in the northeast quarter of Section 28, Round Prairie Township. 
T71N, R8W. A diagram, figure 2, gives the detail of the contact 
at this location. The five locations at which this type of deforma-
tion has been observed are as follows: 
Jefferson County 
1. Round Prairie Township, T71N, R8W; about center of NE% of Sec-
tion 28. 
2. Center Township, T72N, RlOW; about center of NE% of Section 15. 
3. Blackhawk Township, T73N, RlOW; SE% of NE% of Section 15. 
4. Blackhawk Township, T73N, RlOW; NW% of SE% of Section 34. 
Van Buren County 
5. Lick Creek Township, T70N, RlOW; % mile S of NE corner of Sec· 
tion 3. 
On the basis of very limited observations at these sites, the Kansan 
gumbotil is considered to be a buried Humic-Gley or Wiesenboden 
soil as defined by Thorp and Smith (9). It is a black ( 10YR2/1) 3 
plastic clay to the depth exposed in the road cuts. No evidence of 
horizon differentiation in the till is apparent at these sites. It ap-
pears that the former soil was a fine-textured Humic-Gley rather 
than a Planosol which is observed in a greater proportion of the ex-
posures of Kansan till in Jefferson County. The kinds of buried 
soil profiles occurring on glacial till have been discussed by Scholtes, 
'Contribution from Division of Soil Survey, Soil Conservation Service, 
U.S.D.A. and Agronomy Department, Iowa Agricultural Experiment Station. 
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scolor of moist soil using standard color names and Munsell color desig-
nations. 
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Figure 1. View of disturbed gumbotil·loess contact in northeast quarter of Section 28, 
Round Prairie Township, Jefferson County, Iowa. 
Ru he, and Riecken ( 6 ) . The Humic-Gley soil is one which might 
be expected to occur on the broader poorly-drained upland fl ats. 
There are very few exposures of Kansan ti ll in such topographic 
positions, and it is only occasionally that the present drainage ways 
have encroached to such areas. A slope reading with a hand levd 
on the average former surface apparent in figure 1 indicated a 
slope of about one-half percent to the south while the slope of the 
present land surface at this location is about five percent. 
The loess is considered to be of Iowan or possible Tazewell age.4 
No evidence indicating more than one age of deposition has been 
observed at this location. The loess is a brown ( 10YR5 / 3) non-
plastic silt loam with slight mottling. The loess above the gumbo-
til grades upward to a light or medium silty clay loam in the lower 







Figure 2. Diag ram of the detail of disturbed g umbotil -locss contact. 
' Information from R. V. Ruhe. 2
Proceedings of the Iowa Academy of Science, Vol. 60 [1953], No. 1, Art. 52
https://scholarworks.uni.edu/pias/vol60/iss1/52
1953] GUMBOTIL SOIL PROFILE 405 
on the nearly level uplands of J efferson County ranges from llG 
inches in the northwestern part of the county to 86 inches at the 
southern boundary. 
Disturbances of all types resulting from frost action have been 
described as congeliturbation by Bryan ( 1) . Local features which 
show deformation and interpenetration of unlike materials as a re-
sult of frost action have been termed "involutions" by Denny (3 ) , 
Sharp ( 8 ) , and Schafer ( 5 ). An involution then is a variety of 
congeliturbate. Bryan ( 2 ) gives a diagram that shows the relations 
of involutions and congeliturbate. It is believed that the deforma-
tion of the loess-till contact described in this paper can be consid-
ered to be involutions. The type of deformation is indicated in the 
diagram of figure 2. In figure 3 involutions B and C of the dia-
Figure 3. View of loess incJusion s B and C of figure 2. 
gram are shown. The boundary between the loess and till is very 
sharp. At no point was intermixing of the two materials observed. 
The upper surface of the gumbotil is extremely uneven and varies, 
within the area of the diagram, as much as 32 inches. At variable 
intervals involutions of loess extend deeply, as much as 65 inches, 
info the gumbotil. In some cases, on the plane surface of the road 
cut, the gumbotil completely surrounds the loess inclusion. Hori-
zontal borings in the centers of involutions B and C of the diagram 
reached gumbotil at horizontal distances of 17 and 18 inches res-
pectively. It is not certain that the loess involutions at A and C 
are completely surrounded by till. It is possible that they are at the 
edge of larger involutions. It is apparent from the diagram that a 
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cut perpendicular to the present cut at the left side of either B or 
D would produce an involution capped by gumbotil similar to the 
ones in A and C. 
Processes which might be capable of the formation of involutions 
are discussed by Sharp ( 8 ) and by Schafer ( 5 ) . Conclusions are 
that frost action taking place in a layer overlying perennially frozen 
ground are competent to produce such features. Conditions favor-
able for such action would be prevalent during a part of the Pleisto-
cene when the margin of the glacier was not far to the north. 
Differential expansion of the gumbotil and the loess in the forma-
tion of the involutions is apparent. It appears that portions of the 
gumbotil were forced upward entrapping portions of the loess, and 
in some cases partially or perhaps completely coalescing around 
loess units. It is not certain that it is necessary to have perennially 
frozen ground underlying the horizon in which the involutions are 
produced in order to provide sufficient moisture for freezing and 
thawing to be effective. From the character of the gumbotil, it is 
inferred that the involutions were produced in an area of poor 
natural drainage. It is perhaps significant that similar invoiutions 
have not been observed in any of the exposures of Kansan till which 
have development of Planosols with strong horizon differentiation. 
A time for the formation of the involutions cannot be assigned 
with any certainty. The loess deposition of southeastern Iowa is 
considered to have followed the Iowan and possibly the Tazewell 
glaciation. The formation of the involutions appears to have been 
subsequent to the Iowan unless periglacial conditions were suitable 
early in the period of loess deposition. The Tazewell of eastern 
Iowa and adjacent Illinois, described by Shaffer ( 7), and late 
Wisconsin, Cary or Mankato, all had glacier borders at approxim-
ately similar distances from these sites in Jefferson County. 
Very few reports have been made of features in Iowa which have 
resulted from periglacial conditions while they have been reported 
for nearby states, Sharp ( 8 ) . Sharp does suggest that Lees ( 4) 
illustrates.and describes a deformed layer in Crawford County, Iowa 
that appears to be a typical involution layer although it is attribut-
ed by Lees to other causes. This report of a probable periglacial 
feature in Jefferson County and adjacent areas of southeastern 
Iowa therefore is deemed significant. 
Literature Cited 
1. Bryan, K. 1946. Cryopedology-The study of frozen ground and intensive 
frost-action with suggestions on nomenclature. Am. Jour. Sci. 244: 
622-642. 4
Proceedings of the Iowa Academy of Science, Vol. 60 [1953], No. 1, Art. 52
https://scholarworks.uni.edu/pias/vol60/iss1/52
1953] GUMBOTIL SOIL PROFILE 407 
2. Bryan, K. 1948. The study of permanently frozen ground and intensive 
frost-action. Military Engineer 40: 304-308. 
3. Denny, C. S. 1936. Periglacial phenomena in southern Connecticut. Am. 
four. Sci. 32, 5th ser.: 322-342. 
4. Lees, J. H. 1927. Geology of Crawford County. Iowa Geo!. Survey, Ann. 
Rpts. 1925-26, 32: 243-362. 
5. Schafer, J. P. 1949. Some periglacial features in central Montana. Jour. 
Geo!. 57: 154-174. 
6. Scholtes, W. H., Ruhe, R. V., and Riecken, F. F. 1951. Use of the mor-
phology of buried soil profiles in the Pleistocene of Iowa. Iowa Academy 
of Sci. Proc. 58: 295-306. 
7. Shaffer, P. R. 1952. Tazewell glacial substage of western Illinois and 
eastern Iowa. Abstract. Bull. Geo!. Soc. Am. 63: 1296. 
8. Sharp, R. P. 1942. Periglacial involutions in northeastern Illinois. Jour. 
Geo!. 50: 113-133. 
9. Thorp, J. and Smith, G. D. 1949. Higher categories of soil classifications: 
Order, Suborder, and Great Soil Groups. Soil Sci. 67: 117-126. 
AGRICULTURAL EXPERIMENT STATION, AGRONOMY DEPARTMENT 
IowA STATE CoLLEGE 
AMES, IowA 
5
Schafer: A Disturbed Buried Gumhotil Soil Profile in Jefferson County, Iow
Published by UNI ScholarWorks, 1953
